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Services in the Core Area of Europe Im : f‘l*@:a

2000 2005 2010 2015 2020

DS-B based Services

ADS based Services

Enhanced Surveillance : Mode S

MV Elemelntary Surveillance Mode S

MV Elementary Surveillance Mode S

| | |
PSR - Major TMAs
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Mode S Programme

An | mplementation Programme

% The States and Airspace Users implement
& EUROCONTROL coordinates
& EUROCONTROL conducts common work

Benefit driven .. not Technology driven

< Problem-solving approach
% CBA-based & Safety orientated

e

EUROCONTRO

RTCA - 242 A-WP-4-05 - April 2001




Mode S Programme - Overview

Area
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Coverage

78 % of
ECAC flights
take partly place
In the Core area
of Europe




‘ Mode S Elementary Surveillance I m o f‘l*@m

In flight
call sign
U/ “ Elementary Surveillance aims at solving the
DLH655 current Surveillance infrastructure limitations:
Al1234
370 % RF interference which already leads to
.' saturation, detection issues and therefore
0, capacity limitations
% Mode A Code shortage which is already
experienced since 99 in Germany and
Mode S France and which limits traffic growth
Elementary
Survelllance
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‘ Mode S Elementary Surveillance I m o f‘l*@:a

In flight
Ca“@jgn * Elementary Surveillance requires:
2&2@3255 < A Transponder fully compliant with
370 ICAO SARPs Amendt 73 ...
[ @ .. Supporting the Sl code capability
0
) <= Downlink of Aircraft identity (flight
plan call-sign; otherwise aircraft
registration);
Mode S : P
£ note: a Transponder retrofit is needed
ementary
Survelllance p

RTCA - 242 A-WP-4-05 - April 2001 -

EUROCONTRO




Mode S Elementary Survelllance

Benefits
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* The implementation of Mode S Elementary Surveillance

IS a prerequisite for:

< maintaining the current level of safety while
allowing for further growth in traffic in the Core

Area of Europe.

Costs are huge : 1 b Euro
split as follows
Air side: 800 m Euro
Ground: 200 m Euro

(including Mode S Transponders)

Benefits / Costs
>10:1
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‘ Mode S Enhanced Survelllance I m"ﬂl’-@m

DLHG55 “* Enhanced Surveillance aims at Safely
Al1234 increasing the ATM Controllers’ efficiency:
370, 303-355
0 l3q0‘ % Display of Controller Accessed
0, Llndiggecu ] Parameters: reducing R/T workload and
¥ el raising situational awareness
Selected FL

& System Enhancements such as Level
Burst Alerting Tool, Tracking, MSAW,

I\E/Inor:j:nied STCA improvements leading to Safety
Surveillance Improvements
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‘ Mode S Enhanced Survelllance I m"f“*@m

*» Enhanced Survelllance requires:

DLHG55 = New Wiring in Aircraft to enable
Al234 the Parameters to be downlinked
370[303-355
.‘ Ilndiio‘ RS Control Panel
04 Headi Sdind l
Speed
Selected FL ADC L )
> Mode S
> XPDR
Mode S MCP "
Enhanced
Survelillance
FMS
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Mode S Enhanced Surveillance | modex

Benefits | >

*» The implementation of Mode S Enhanced Surveillance
IS a strategic improvement of the EUROCONTROL ATM

2000+ Strategy

+ It enables 5to 7 % increase in capacity while
Improving Safety

& this converts into 30 % reduction of en route
and approach ATFM Delays

Costs are moderate : CBA
split as follows IRR 22 %

Alr side: < 265 m Euro (if

Enhanced independent of Elementary)

Ground: ~ 50 m Euro 9
-
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Mode S Programme Overview | ™°L®

Scope & Dates

“+ Mode S Radars are deployed from 2002 onwards
&= to overcome the current radars limitations
In high density airspace (capacity barrier n°1)

“* Elementary Survelllance isimplemented in 2003
< Aircraft ID implemented in FDPS (call sign-reg. n°)
to overcome code A shortages (capacity barrier n°2)

“» Enhanced Surveillance isimplemented in 2005-7 (TBC)
< HMI improvements to increase capacity
and enhance safety (ATM 2000+ Strategy)

“* No ATN Data-Link in the Programme

[ 24
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. .. mode
I mplementation Decisions | S

Outcome of Provisional Council 7 - April 2000

4 Elementary Surveillance implementation is approved
& States are mandating Elementary Surveillance ..
< .. inlinewith EUROCONTROL Specimen AIC
< Date of implementation is March 2003

Enhanced Surveillance case conditionally accepted

< Business Case callsfor a decision
< Enhanced Surveillance target date is March 2006
< |mplementation rule is being defined
& Commitments from ANSPs are being reviewed

5

&= CoreArea States are committed to the Programme > 4
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Mode S Programme Overview

modesy
Time-scales @
Surv. Leve 2001, 2002, 2003, 2004, 20052006 2007 2008, Beng€fits
Deployment Gnd Pilot Sations To overcome
Mode_S -based Transponder | with S| codes Radar
Surveillance Ops Use limitations
Mode S Deployment SDPD / FDPS To overcome
Elementary  Flight ID Code A
Surveillance  opsUse shortages
Mode S Deployment DAPs DP / CWP / ATM tools Toincrease
Controllers
DAP
Enhanced ° efficiency
Survelllance  opsuse
L egend Mandates for IFR Aircraft (with exemption policy) p
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| Mode S Programme Overview I m"%

WBS &

= WP1: Management

& WP2: Operational Requirements
&= WP3: Mode S System

* WP4: Ground Stations & tools

& WP5: SDPD & tools
& WP6: ATM User functions

& WP7: Airborne aspects

RTCA - 242 A-WP-4-05 - April 2001

Deliverables

Set-up of a*“ Code Allocation Body”
Operational Guidelines & Procedures
System Design Document

Common Specs and validated
Design of Ground Station & Tools

ARTAS/ SASS-C Mode Sversions

Guiddinesfor FDPS/CWP
modifications

Monitoring of the Implementation

Support to Implementation
-
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Organisation

Mode S Programme Overview

Provisional Council

EATMP Leader
PSG Programme Manager
| | -
| |
| |
Cdlls o — WP Managers
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Mode S Programme Overview

Working
Arrangements
MODE SPGM | PgmMngt
Mode S Strategy
7 ModeSPSG, ~ sasimieat o
e / \
| nstitut. Ops. ModeS || POEMS|| SDPD ATM Airborne
Matters | | Matters | | Syst.dsgn | | & Tools || & Tools || functions Aspects
CIMSEL SCORS SYSTEM PMB  gppp cell ~ Under AS| TF
DESIGN PMC gassug ~ ODT,
CELL TSC  gppr  MOFRTF
CEVAP
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s POEMSMode Sground
stations (phase 1) have
passed factory and site
acceptance testing (June 00/
July 00 and November 00/
December 00)

s ARTASElementary
Surveillance Tracker and
Server isdeveloped (FAT of
V6b passed in December 00)
Operational implementation
in 2001
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Mode S Programme Status N

Ground Sensors Civil | mplementation

s Germany / The Netherlands/
Switzerland: haveordered 12+3+6
Mode S stations (+ options)

*» France: call for tender early 2001
for 6/10 Mode S stations

s UK: arecurrently replacing of
14/19 Radar Stations

s Belgium: 2 Mode Supgradesin
2001; a new station in 2003
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Mode S Programme Status

50 civil radars

are expected
In the Core Area

EUROCONTRO

by 2005
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. . d
|Elementary Surveillance Regulations I N\ 5

- Specimen Al C issued by EUROCONTROL in July 2000
the best common result the States could reach

- Regulatorsare now regulating ...

»- Section 2.3. of the AIC : Dates
* IFR 2003 (31 March)
s VFR 2005 (31 March in designated airspace)

= Section 5 : Coordinated Exemptions
s 5.1.1. States “will make every effort” to honour them
s 5.2.2. Eligibility :
= VFR already mode A/C equipped (until March 2008)

@ Specid flights, some State aircraft, .. p,
N 4
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Elementary Survelllance Specimen AIC =

AlC Highlig

< Mode S & Transponder Specific Requirements
< Sl (Surveillance Identifier) codes are needed
< Aircraft ID is needed for Mode A Code shortage alleviation

< NB : It iIsrecommended that the transponders include all the
following features :
* Sl codes
= ACAS 2 upgrades
< DAP capability (Enhanced Surveillance)
< Long Squitter future capability
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Mode S Programme Status =

Enhanced Survealllance Status

4

*%

» DAP workshop - April 99 - identified the need to refinethe CBA

» Enhanced Surveillanceis heavily linked to Business Case (Capacity) ;
Major Safety Benefits areidentified but not quantified

s FTSresultsfor Karlsruhe air space (Germ) have clearly demonstrated
a 5% to 7% Capacity increasein relation to Controllers use of
Enhanced Surveillance

*» TheBusiness Case has been refined by end 2000 and is being
reviewed by Stakeholders

s Airlines have expressed a conditional acceptance of the Case

¢ Further discussions are on going with Stakeholdersin order a
mutually acceptable deal can be prepared

4
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Enhanced Survelllance mod e
Airborne I mplementation )

2001, 2002, 2003 2004 20052006 2007 2008

Eurocontrol Decision &
AEEC Standard P

States Mandates

Xpdr SBs m
Certified Aircraft Types #P

New Aircraft m
= ==

Retrofitson First Certified Aircraft Type
Retrofitson Last Certified Aircraft Type

< New aircraft would be equipped by 2003
< By 2005, 50 % of the Digital Aircraft would be equipped

= By 2007, 100 % of the Digital Aircraft would be equipped p/
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Enhanced Surveillance mod ey

ModeS CBA

< Cost Benefit Analysis Results (Base case)

< Two step implementation: Elem by 2003/Enh by 2007
< Digital and partly digital commercial aircraft only

% Fourteeen ATC Centres with useable correlations

% Costs and benefits for period up to 2017

% Three CAPsonly for benefits assessment

% New avionics Costs

< ECIP capacity increases to 2005, then 3% p.a.
(keeps average delay within 3.5 (2001 target) and 4.5 minutes (2000) per flight)

* |RR =22 %; first positive return by 2011, very resilient c?\
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Case for Enhanced Surveillance m o d ey

Conclusions

- Proposed Approach :

* SUR Road Map : European ATM needs Enhanced Surveillance
*» Technology Comparison : Mode S is the only possible choice

» CBA: Reasonably Good Return on Investment
*» Safety Benefits : Level Bust Issue will be addressed
* Recommendation : Approval of the Implementation by 2006

* Implementation Scenario :
— Digital (and Partly Digital) most common aircraft types only
— Mandate for New Aircraft March 2003
— Mandate for All Aircraft March 2006
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Enhanced Surveillance Case mod ey

Decision Process

- Decision Making approach / milestones :

+» Elements of the refined Business Case : December 2000
* Meetings with the main actors : December 2000
¢ Drafting of Refined Business Case : December 2000
¢ Distribution to ACG of the Business Case : January 2000
s Eurocontrol ACG Meeting : March 2001
(indication on decision to proceed : conditional acceptance by Airlines)
¢ Discussions on Implementation : April to December 2001 ?
s PC Meeting : between July 2001 and April 2002 ?7?
s States Regulations between end 2001 and mid 2002 ??
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| Mode S Programme | \
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THANK YOU
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AlC
ARTAS
ASTERIX
CAP
CBA
CWP
DAPs
FTS
MSAW
OLDI
POEMS
PTE
SASS
STCA

Mode S Programme

Aeronautical Information Circular

ATC suRveillance Tracker And Server

All-Purpose Structured Eurocontrol Radar Information Exchange

Controller Access Parameters
Cost Benefit Analysis

Controller Working Position
Downlink Aircraft Parameters
Fast time simulation

Minimum Safe Altitude Warning
On-Line Data Interchange
Pre-Operational European Mode S
POEMS Test Equipment
Surveillance Analysis Support System
Short Term Conflict Alert

RTCA - 242 A-WP-4-05 - April 2001

e

EUROCONTRO



